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USE OF DHA AS A PHARMACEUTICAL COMPOSITION 



background 

Dyslexia is a major problem of human development It is a disorder manifest by 
difficulty in learning to read despite conventional instruction, adequate intelligence and 
socio-cultural opportunities, and arises from fundamental cognitive disabilities. 

Dyslexia is four to five times commoner in boys than girls, commoner in children 
with atopic eczema and asthma than those without, and also commoner in offenders than 
the law abiding. It is associated with a loss of normal brain asymmetry which is 
demonstrable using modern brain scanning methods and also on functional tests. It is 
recognised to be a disorder with an organic basis. 

Current Work 

Docosahexaenoic (DHA) is a major constituent of the retina, of nerve tissue and of 
the brain, and studies have now been done to look for abnormalities in dyslexic 
individuals in the intake of nutrients known to be important in brain function, 
particularly DHA. The first study looked at 33 dyslexic children and 48 controls and 
was directed to maternal diet during pregnancy. Mothers were given a comprehensive 
questionnaire, directed particularly at the levels of alpha-linolenic acid (ALA) in the diet 
and the ratio of ALA to linoleic acid (LA). (ALA is converted to DHA within the body 
and that conversion can be inhibited by a high intake of LA). The pathways of 
metabolism of LA and ALA are shown in Figure L The study showed that the mothers 
of dyslexic children were significantly more likely to have consumed a diet with a low 
ALA:LA ratio during pregnancy. 

A second study focused specifically on the intakes of foods, in particular fish and 
meats, which contain DHA itself. This study demonstrated that mothers of dyslexic 
children consumed diets lower in DHA. 
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l^^E therefore decided to investigate whether^^^A supplementation might be 
beneflciai » individuals. A test capable of ,uickly demonsnating an effect was 

needed, and as DHA is known to be particularly important in (he function of the retinal 
tods, required for vision in the dark, it was decided to test for reduced retinal i>HA 

ml 6 nudes) and ten con.ro, subjects (6 fenudes and four ^ were r^ ^ 
wereun young adults with age range iMS yars . . 
aandard insolent, the Friedman visual Field Analyser, set for the da* adaptation 

minute mtervajab, assessntg the in^of ^y brief flashes . f Ugh, which cotdd just 
bedewed, atonements were continued until m fi^ adapotioa was obser«d 

Because dark adaptation can be influenced by a number of known nutrients 
rncluding vitamins A and C, riboflavin, nicotinic acid, thiamin and zinc, all subjecta 
were asked to keepa careful 7day recoad of food eaen and the read* analysed b, the 
*« analysis pnugram, COMPEAT 4. No differences b*wee„ dm centre, and dyslexia 
roups m any of these nutrients were detected. 

Tlte results for the two groups are presented in Figure 2 which shows the mans 
•ndsandard deviations. ttedysWca a, e^ time p* t show poorer da.kadap^on 
decontrols and the differences between me two groups are 

Tests for influence of DHA on dark adaption was therefore conduct Fora 
penod of one month 5 dyslexics and J conn* were given 4 capsu.es per da, ofa flsh 
od which contataed 120 mg of DHA per capsule, with no vitamin A or vitatnin D. Dark 
adaptation was then retested. 

In four of the controls, DHA had no effects on dark adaptation, although in one 
Figure 3, DHA consistently and ^gnificanfly improved dark adaptation (p<0 041) 
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sdpRtly, DHA supplements given to dyslexic cmldi 



SubsePRtly, DHA supplements given to dyslexic cmldren have been found to be 
associated with apparent improvements in reading ability and behaviour. These reports 
are currently anecdotal and subjective but more formal controlled studies are in 
preparation. ... 

The Invention 



The invention lies in combating dyslexia or inadequate night vision or dark 
adaptation in dyslexics or normal individuals, by administering DHA or a precursor n-3 
EFA, and particularly in:- 

1 . A method of treating the conditions by administering DHA or precursor to 
children and adults showing them. 

2. A method of preventing the conditions by administering DHA or precursor to 
women during pregnancy and to infants in the year after birth. 

The invention also lies in a method of preparation of a medicament, for use in 
combating dyslexia or inadequate night vision or dark adaptation as above, when DHA 
or precursor is used. 

Although DHA is a key fatty acid in both the retina and the brain, the n-6 fatty 
acids derived from linoleic acid (Figure 1) are also important in these tissues. Because 
DHA and eicosapentaenoic acid (EPA) (which is usually associated with DHA in fish 
oils) can in some circumstances inhibit conversion of LA to gamma-linolenic acid 
(GLA), it may be appropriate in some situations to provide, with the DHA, supplements 
of LA or preferably GLA, dihomo-gamma-linolenic acid (DGLA) or arachidonic acid 
(AA) to prevent depletion of these important fatty acids. It may also be appropriate to 
provide other n-3 essential fatty acids such as alpha-linolenic acid, stearidonic acid (SA) 
or EPA for their specific properties rather than as DHA precursors. 

The fatty acids may be delivered in any appropriate form which can raise the levels 
of DHA and/or the other fatty acids in the blood. Appropriate forms are the free fatty 
acids; their salts, including lithium salts: esters; diesters of 1,3-propane diol and other 
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diols; Wcs; alcohols; tri-, di- and monoglyceridesftpholipids such as 
phosphatidyl-choline or phosphatidyl-ethanolamine; or any other pharmaceutical!, 
acceptable combined fonn. 

The fatty acids are not toxic and so they may be given in doses of from 1 mg to 
100 g per day, preferably 20 mg to 10 g and very preferably 50 mg to 2g/day. Tney 
may be adrmnistered orally, enterally, parenteraUy or topically by any appropriate 
formulation including capsules, pastilles, tablets, powders, emulsions, suspensions, oils 
creams, lotions, patches, liposomes, galactosomes or any other form known to those 
skilled in the art. 

The use of DHA as such is preferred. TheratioofDHA to n-6 acids, when 
present, in the formulations may range from 1:100 to 100:1, preferably 5:1 to 1:5 and 
very preferably 3:1 to 1:3. 



The foUowing formulations and their use illustrate the invention, by way of 
example. 

1. For use in combating dyslexia, soft gelatin capsules or hard gelatin capsules 
or pastilles or tablets or other pharmaceutical or nutritional dosage forms containing 100 
mg DHA and optionally 100 mg GLA, 100 mg AA and/or 100 mg EPA, for pre-emptive 
consumption by women in pregnancy or by infents, or for consumption by diagnosed 
dyslexic children or adults, to give a daily dose of DHA of 20 mg to 10 g. 

2. Granules or powder for use as above, made with gum acacia, gelatin, starch or 
other appropriate material containing by weight in each gram, 50 mg DHA, optionally 
with 50 mg of DGLA, 50 mg AA and/or 50 mg SA. 

3. Oils for use as above for use as salad oils or for incorporation into any 
appropriate food material containing 5% by weight DHA, optionally with 10% by 
weight GLA, 5% by weight AA and 5% by weight EPA. 
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4 '^K, foams, creams, mousses or other liquor semi-Uquid formulations for 

^^^^ ' 

use as above as foods and containing 2% DHA and optionally 2% by weight GLA, 2% 
AA, 2% DGLA, 2% SA and 2% EPA. 

5. Creams, ointments, lotions, shampoos, patches, sticks, pessaries, suppositories 
or any other dosage form for use as above for topical application in which the active 
material is an oil containing 3% DHA, optionally with 5% by weight DGLA, 2% AA 
and 3% EPA. 

6-10. Formulations as in 1-5 but in which the active ingredients are DHA with any 
one (or more than one) of the n-6 EFAs selected from GLA, DGLA and AA, and/or any 
one (or more than one) of the n-3 EFAs selected from SA, 20:4n-3, DPA or EPA. 

1 1-15. Formulations as in 1-5 but in which the active ingredients are DHA and 
either GLA or DGLA of the n-6 series and/or EPA of the n-3 series. 

16-20. Formulations as in 1-5 but for use in improvement of dark adaptation 
and/or nocturnal vision generally in dyslexic or non-dyslexic individuals. 
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dtiwmg one or more of the conditions. 

3. A preventative method according to Claim l ^^-.^ 

A according to Claim 1, 2 or 3 wherein a precursor „ 3 h ,J 

acid is substituted for all or part of the DHA. ^ 

6- A method according to aairo 1 2oriu,h~»- 

wherein admihistration is of or th, 
octant is suited to adnunistration of 1 rag t0 100 0 f " 

rag to 100 g, preferably 20 me to in Bm w 
'^^lySOrngtoigperdayoftheDHA. > Wgnnd 

medicament is suited to administration of, DHA and n-6 essential fatty acid* • 

essential ^av^^^ according to any preceding claim wherein the DHA and/or other 

inctodingtititinm sah, Klm . 

SUBSTITUTE SHEET (RULE 26) 



WO96/37200 PCT/GB96/01265 



ijJ|hosphatidyl-cholinej phosphatidyl-ethaji^^ne 



triglyceriJBPhosphatidyl-choline, phosphatidyl-ethanoHRne or other phospholipid; or 
other pharmaceutical acceptable combined form. 
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Fig. 2 



Figure 2 Dark adaptation in dyslexics compared with non-dyslexic controls 
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Fig. 3 



Figure 3 l*fect of Fan Oil Suppien,e„tation on Dark Adaptation in 
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